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Background: Pain impacts upon psychological wellbeing. In pregnant and postpartum women psychological
distress may negatively affect the mother-infant relationship and lead to adverse infant development. Yet, co-
occurrence of pain with psychological distress in women of reproductive age has not been investigated. Therefore,
this study aimed to: 1) assess prevalence of psychological distress in reproductive aged women by pain severity;
and 2) examine the self-rated health status of reproductive aged women with and without pain.
Method: Data for women aged 18–49 years were obtained from the 2011–12 Australian Bureau of Statistics
National Health Survey. Sample data were weighted to give population estimates. Recent pain severity, self-rated
health and psychological distress were analysed for pregnant, breastfeeding and non-pregnant/non-breastfeeding
women.
Results: Moderate-to-very severe pain was reported by 17.6% of pregnant (sample n = 165, weighted N = 191,856),
25.9% of breastfeeding (sample n = 210, weighted N = 234,601) and 23.9% of non-pregnant/non-breastfeeding
women (sample n = 4005, weighted N = 4,607,140). Psychological distress was associated with pain in non-
pregnant/non-breastfeeding women (p < 0.001). High-to-very high distress was seen in 26.4% (95% CI, 23.2–29.6) of
NP/NBF, 8.1% (95% CI, 0–17.2) of breastfeeding and 7.3% (95% CI, 0–18.0) of pregnant women with moderate-to-
very severe pain. Self-rated health status was associated with pain severity in pregnant (p = 0.001) and non-
pregnant/non-breastfeeding (p < 0.001) women.
Conclusion: Given the strong association between psychological distress and pain in non-pregnant/non-
breastfeeding women, and the relatively common occurrence of moderate-to-very severe pain in both pregnant
and breastfeeding women, assessment of psychological distress levels in all women of reproductive age who report
experiencing moderate-to-very severe levels of pain may be of benefit.
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Pain is an issue which affects many women internation-
ally [1–4]. In 2012, 5–15% of women from the USA aged
18–44 reported experiencing pain ranging from ‘a lot of
pain, some days’ to ‘a lot of pain, most days’, over a
three-month period [3]. In Australia, approximately one
in five women of reproductive age have been found to
have experienced moderate-to-very high severity pain
during the most recent four-week period [5]. In this
same study, it was also found that 10% of non-pregnant
women of reproductive age and 5% of pregnant women
reported living with chronic or reoccurring pain [5].
The impact of living with pain should not be underes-
timated, both acute and chronic pain can negatively
impact psychological wellbeing and the association is
bidirectional [6, 7]. High psychological distress can be
indicative of underlying depression or anxiety, both of
which can have substantial impacts upon the sufferer
and their family [8].
In pregnancy, pain and discomfort may be associated
with normal physiological changes, and/or be due to
illness or pre-existing health conditions [9, 10]. Pain
experienced during pregnancy and in the postpartum
period has been found to have a substantial impact upon
quality of life, with small studies identifying links be-
tween postnatal depression and pain experienced during
labour and in the immediate postpartum period [10–12].
Meanwhile, psychological distress can impact upon
maternal-infant attachment and future childhood devel-
opment [8].
Maternal psychological distress levels are modifiable,
however, it is not known how pain impacts treatment
success [8]. Further, pharmacological options for the
management of pain in pregnant and breastfeeding
women may be limited [13]. The relationship between
pain and psychological distress is therefore an important
consideration in women of reproductive age, but has not
been thoroughly researched, particularly in reproductive
aged women who are pregnant or breastfeeding. There-
fore, this study aimed to: 1) assess the prevalence of
psychological distress in reproductive aged women by
pain severity; and 2) examine the self-rated health status
of reproductive aged women with and without pain.Methods
The Australian National Health Survey (NHS) 2011–12
is a nationally representative survey conducted by the
Australian Bureau of Statistics (ABS) across all states
and territories of Australia [14]. The survey used a
stratified, multistage design collecting data from persons
across the lifespan within the Australian population,
living in private residences by face-to-face interviews
with trained staff of the ABS [15]. Detailed informationon the Australian NHS methodology and methods have
been previously published [14, 16, 17].
The overall sample included n = 20,460 persons [18].
For this study, only data from female participants aged
18 to 49 years were extracted from the ABS Confidentia-
lised Unit Record File (CURF). For analysis these data
were divided into three groups; pregnant women, breast-
feeding women and non-pregnant/non-breastfeeding
women (NP/NBF). No women in the sample reported
they were currently pregnant while still breastfeeding.
These sample data were then weighted to infer popula-
tion estimates based on benchmarks established by the
ABS using Australian Census data [14, 17]. This process
is recommended by the ABS to ensure that survey
results adhere to independent estimates of population
distributions and can therefore be used to infer popula-
tion estimates [14, 17].
Self-reported pain severity was defined as any bodily
pain experienced during the previous 4 weeks on a six-
point scale from ‘no pain’ to ‘very severe’ pain. Partici-
pants who did not answer this question were coded as
having an ‘unknown’ or ‘not applicable’ response. These
categories were classified into four groups for this study;
no pain, very-mild-to-mild, moderate-to-very severe pain
and not applicable or unknown. Self-rated health status
was defined on a five-point scale from excellent to poor.
Psychological distress was measured using the Kessler
Psychological Distress Scale (K10), an established
screening tool used to assess non-specific symptoms of
psychological distress experienced over the most recent
30 days [19].
There are no universally accepted cut points for
grouping K10 results [19]. ABS K10 scores are typically
grouped into four levels: low distress (10–15); moderate
distress (16–21); high distress (22–29); and very high
distress (30–50) [19]. A strong association exists
between a high K10 score and a current diagnosis of an
anxiety or affective disorder using the Composite Inter-
national Diagnostic Interview (CIDI) [20]. With sensitiv-
ity and specificity for the K10 assigned to scores along a
continuous scale, a K10 score ≥ 16 has a sensitivity of
86% and specificity of 78% in identifying persons who
meet CIDI criteria, a K10 ≥ 22 has a sensitivity of 55%
and specificity of 95%, with 22 and 99% respectively for
a K10 ≥ 30 [20]. For this study high and very high
distress (K10 ≥ 22) were combined.
Analyses were weighted using the Jackknife delete-1
method to infer Australian population estimates, as rec-
ommended by the ABS for use with these data [17].
Fisher’s exact test for independence was used to test for
associations with pain severity due to low cell frequencies
in the pregnant and the breastfeeding women groups, with
a chi-square test used for the non-pregnant/non-breast-
feeding group. Frequencies were derived by applying the
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sample size. A p-value of ≤0.05 was regarded as statisti-
cally significant.
Results
This study included women aged 18 to 49 years who
were pregnant (sample n = 165, weighted N = 191,856),
breastfeeding (sample n = 210, weighted N = 234,601) or
neither pregnant nor breastfeeding (sample n = 4005,
weighted N = 4,607,140). Results for pain severity pre-
sented below may not equal 100% due to the exclusion
of 0.2% of women in the NP/NBF group categorised as
‘not asked/not known’ and due to rounding.
Prevalence of psychological distress in women of
reproductive age by pain severity
Moderate-to-very severe pain was reported by 17.6%
(95% CI, 9.5–25.9) of pregnant, 25.9% (95% CI, 18.9–32.8)
of breastfeeding and 23.9% (95% CI, 22.2–25.6) of NP/
NBF women. The majority of pregnant (52.6, 95% CI,
42.3–62.9), breastfeeding (40.5, 95% CI, 32.9–48.1) and
NP/NBF women (43.7, 95% CI, 41.6–45.9) reported very-
mild-to-mild pain. The percentage of women reporting no
recent pain was similar across the three groups with a
respective 29.7% (95% CI, 21.6%-37.9), 33.6% (95% CI,
25.3–41.9) and 32.1% (95% CI, 30.1–34.2) of pregnant,
breastfeeding and NP/NBF women stating they had expe-
rienced no pain over the most recent four-week period.
The weighted point estimates for high-to-very high
levels of psychological distress increased with pain sever-
ity, within each group of women (Table 1). Psychological
distress was associated with pain severity in NP/NBFTable 1 Psychological distress by pain severity in pregnant, breastfe
Pain Severity
Psychological distress level No recent pain Very
Pregnant (n = 165, N = 191,856) (n = 52, N = 57,064) (n =
Low 82.9 (69.1–96.7) 78.8
Moderate 15.1 (2.1–28.1) 14.5
High to very high 2.0 (0.0–5.0) 6.7
BF (n = 210, N = 234,601) (n = 72, N = 78,889) (n =
Low 75.4 (61.8–89.0) 83.5
Moderate 21.5 (8.8–34.1) 13.0
High to very high 3.1 (0.0–8.8) 3.4
Non-pregnant/non-BF
(n = 4005*, N = 4,607,140)
(n = 1257, N = 1,481,078) (n =
Low 77.3 (74.2–80.4) 63.4
Moderate 16.5 (14.1–18.9) 23.8
High to very high 6.3 (4.6–7.9) 12.8
Prevalence of psychological distress by gradation of pain severity. Prevalence as %,
distress ranked by Kessler10 score (low: 10–15; moderate 16–21; high to very high:
women from the non-pregnant/non-BF group were categorised as not asked/not kn
BF: Breastfeedingwomen (p < 0.001), but not in pregnant or breastfeeding
women. High-to-very high distress levels were identified
in 26.4% (95% CI, 23.2–29.6) of NP/NBF, 8.1% (95% CI,
0–17.2) of breastfeeding and 7.3% (95% CI, 0–18.0) of
pregnant women with moderate-to-very severe pain.
Self-rated health status in pregnant and breastfeeding
women with pain
Figure 1 shows the distribution of self-rated health status
for pregnant, breastfeeding and NP/NBF women by pain
severity. Self-rated health status was associated with pain
severity in pregnant (p = 0.001) and NP/NBF (p < 0.001)
women, but not breastfeeding women (p = 0.058). In
women with moderate-to-very severe pain, 15.8% (95%
CI, 13.1–18.5) of NP/NBF, 6.0% (95% CI, 0–13.1) of
breastfeeding and 13.8% (95% CI, 0–35) of pregnant
women assessed their own health as ‘Fair’. The highest
overall prevalence of both fair and poor health was re-
ported by NP/NBF women with moderate-to-severe
pain. Overall, many women rated their health as either
‘Excellent’ or ‘Very Good’, despite their experience of
pain (Fig. 1 a, b and c). The main exception to this was
seen in the NP/NBF women with moderate-to-very
severe pain, where a small majority (33.7%) of women
rated their health as ‘Good’ (Fig. 1c).
Discussion
To our knowledge, this is the first study to assess psy-
chological distress and self-rated health by pain severity
in pregnant, breastfeeding and NP/NBF women. An as-
sociation was found between psychological distress and
pain severity in NP/NBF women and between self-ratededing and non-pregnant/non-breastfeeding women
Mild to Mild Moderate to Very Severe P value
86, N = 100,943) (n = 27, N = 33,848)
(68.0–89.7) 71.4 (48.9–93.8)
(5.9–23.1) 21.3 (3.9–38.7) 0.550a
(0.0–13.6) 7.3 (0.0–18.0)
87, N = 95,019) (n = 51, N = 60,694)
(74.6–92.4) 65.3 (48.3–82.4)
(5.7–20.3) 26.5 (9.5–43.6) 0.102a
(0.0–7.4) 8.1 (0.0–17.2)
1725, N = 2,013,751) (n = 1016, N = 1,100,795)
(60.1–66.6) 46.9 (42.5–51.4)
(21.1–26.4) 26.7 (23.1–30.2) < 0.001b
(10.9–14.8) 26.4 (23.2–29.6)
95 confidence interval for estimate shown in parentheses. Psychological
> 21). n: number of participants; N: inferred population estimate. *Seven
own and were not included. aFisher’s exact test bChi-square test.
ab
c
Fig. 1 Distribution of women within each pain category by self-rated health status in a) pregnant women, b) breastfeeding women and c) non-
pregnant/non-breastfeeding women, aged 18 to 49 years. aFisher’s exact test, bChi-square test. Error bars represent 95% confidence intervals
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NP/NBF groups. Overall, high-to-very high psychological
distress was most prevalent in women reporting
moderate-to-very severe pain during the most recent
four-week period.
Over one quarter (26.4%) of NP/NBF women with
moderate-to-very severe pain were found to have
high-to-very high psychological distress, more than three
times higher than the point estimates reported for the
pregnant and breastfeeding groups. It is unclear why thepopulation point estimates for pain severity and psycho-
logical distress in the pregnant and breastfeeding groups
were lower than for the NP/NBF group. It is possible
that this may be reflective of differences in mean age or
chronic health conditions between the groups of women.
A previously published study using 2011–12 NHS data
which investigated chronic pain prevalence and analgesia
use in women aged 15–49 years reported a mean age of
30.2 years in the pregnant women and 32.3 years in
non-pregnant women [5]. The same study found that
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between these two groups of women regarding history
of comorbidity related to mental wellbeing [5]. It may
also be attributable to differences in perception of pain
between the groups of women [21], with the expectation
that pain related to pregnancy or breastfeeding will most
likely resolve and is therefore accepted as normal, or to
be expected. As with many surveys, other possibilities
include recall or response bias. Response bias may be
present where responses are selected because of per-
ceived socially desirability, rather than accuracy [22], as
may be the case with questions relating to psychological
wellbeing [23].
In this study, NP/NBF women with moderate-to-very
severe pain reported the highest prevalence of both fair
and poor health. Low self-rated health is known to
adversely impact future pregnancy intent in women of re-
productive age, and is an established predictor of morbid-
ity and mortality [2, 24]. However, previous assessments
of self-rated health in pregnancy and in postpartum
women have yielded inconsistent results. Studies which
have investigated self-rated health status in pregnant and
postpartum women have, for the most part, focused on
health status in relation to socio-demographic factors or
specific pregnancy-related conditions [25, 26]. Pain and
painful conditions during pregnancy are often not re-
ported in these studies, even though several recognize the
common prevalence of pain in pregnant women [5, 10,
26] and the negative impact which it can have on quality
of life during pregnancy [10]. From the available research,
poorer self-rated health status during pregnancy has been
associated with pain due to oral health conditions and low
back pain [25, 27] as well as headache, low back pain, peri-
neal pain and caesarean section within the first 2 months
postpartum [26–28]. Whether the associations with cae-
sarean section were directly related to pain resulting from
the procedure, or a result of other factors is not known.
The strengths of this study include the use of nation-
ally representative data collected in a methodologically
rigorous manner by staff of the Australian Bureau of Sta-
tistics. This study also presents the most recent NHS
data on pregnancy and breastfeeding, as these variables
were not included in the survey conducted in 2014–15.
However, this study is not without limitations. As the
Australian NHS relies mainly upon self-reported data,
women may have been pregnant but unaware or may
have declined to disclose their pregnancy when asked.
Information on gestation or trimester of pregnancy was
not available. We were also unable to assess maternal
breastfeeding duration, nor directly define women who
had recently given birth but who were not breastfeeding
(e.g. formula-fed infants). Rather, the data for women
who had recently given birth but were not breastfeeding
would have been analysed in the NP/NBF group.Additionally, many factors impact upon psychological
distress levels, and we were unable to ascertain the risk
of increased prevalence of distress solely attributable to
pain. Unfortunately, as the National Health Survey is
undertaken to assess many aspects of health and illness
in the Australian population, data collected specifically
on factors related to pain and self-reported health status
were limited. We were also limited in the statistical
analyses which could be conducted due to restrictions of
the ABS, the size of the pregnant and breastfeeding
sample groups and limited data collected on potential
confounding variables within the survey.Conclusion
This study presents findings on the prevalence of psy-
chological distress and distribution of self-rated health
status in Australian women of reproductive age, by pain
severity. Overall, high-to-very high psychological distress
was not uncommon in women of reproductive age with
pain and was particularly common in NP/NBF women
who reported moderate-to-very severe pain. It is known
that high levels of psychological distress may be indica-
tive of underlying anxiety and depression. It is also
known that reducing psychological distress in pregnant
and postpartum women is particularly important due to
the potential impact upon maternal-infant attachment
and future childhood development. Therefore, given that
a strong association between psychological distress and
pain in NP/NBF women was seen in this study, and that
moderate-to-very severe pain was not uncommon in
pregnant and breastfeeding women, assessment of psy-
chological distress levels in any women of reproductive
age who report experiencing moderate-to-very severe
pain during the most recent four-week period may be
beneficial.
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